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The Disclosure 

In conventional plate h M4 . 

at excha "gers, au the heat 

-al no. conditions. ^ ^ fchat ^ nw 

T T even to those — whica °° ~* - — 
enclosed by a heat — — ..... USQally ^ 

outermost passages of the heat exchanger. 

In comparison with the rest of „ 
both s ^-= Passages which o 3 

Doth sides are enclosed by heat art. - 
rate and , «cha„g lng pl , t „ # ^ 

rate and pressure drop i n said „. - 

° Utermost -usages are eoual 

-ange of ter.pera.re in oute _ t 

"»» « the intermediate ones, since the h . 
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passages is only about half of that of »•>,» I 

tnat or the other passages. This 

is disadvantageous for the following reasons. ' 

Primarily, the above-mentioned conditions result in 
' different heat treatment of different q£ ^ ^ ^ 

5 ; in turn have a negative effect on the quality of a product 

; : treated in a plate heat exchanger ^ ^ ^ ^ 

i changing surfaces in the heat exchanger are not utilized as effi 
;= ciently as possible, which is of economic importance, especially 
f -hen expensive plate material is used. Thirdly. the teiBperature 
10 ; :,sc passages situated accent to the outer passages is also 
r affected. This affection decreases successively with increasing 
j ^stance fron, the outer passages, i.e.. usually f rora ^ ends „ f j 
i the plate pack. j 

The principal object of the present invention is to j 
IS eliminate the above-mentioned drawback of prior plate neat ex . i 
j; changers. This object is achieved by means of a piate heat ex- I 
Chan9Sr ° f klnd *-e and which is charac- I 

terized by at least one passage which on only one of its sides 
is bounded by a heat exchanging pl ate and has a higher flow re- 
sistance than the rest of the passages for the same f luid . 

With a heat exchanger according to the invention, it 
:! ^ fOUnd P ° SSible to generally equal chanae of 

j, temperature in all the passages for one and the same fl uid , where 
,| by the heat treatment of the fluid will be equal in all ^ 
25 passages. It is realized that the quality of a product treated 
, xn the heat exchanger can thereby be improved. and at the sarae 
, time all heat exchanging surfaces can be efficiently utilized. 

inventi ° n "iH be described in more detail below 
jj with reference to the accenting drawings in which Fig S . x ^ 

30 !j 2 are schematic views of S prfi rtne 

.j lews or sections of. conventional plate heat ex- 

; i changers; Fig. 3 is a similar vi*»« *e ' 

: , similar view of a corresponding section of 
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a heat exchanger according to the invention, and Figs. 4 and S 
I: a " eXPl ° ded views, in diagrammatical fox-, of two 

;j embodiments of the heat exchanger according to the invention. 
: The conventional heat exchanger shown in rig. i COQ _ 

J; Prises seven plates 1-7 defining between ^ six heafc 
: Passages 9-14. A fluid A flows through three passages 10. 12. X 
<i and exchanges heat with a fluid B flowing through the other 
,i passages 9, 11, 13. 

jj Of the three passages 10. 12, 14 for fluid A. the two 

jj first mentioned are enclosed on both sides by heat exchanging 
j: Plates 2, 3 and 4. 5, respectively, while the passage 14 is 
jj bounded on only one side by a heat exchanging plate, which is 

shown at 6. Therefore, the change of temperature in the passage 
: 14 is considerably le.s than in the passages 10 and 12, provided 
•j the flow rates in all three passages are equal. The conditions 
;] for fluid B are ,in,ilar in that the passages 11 and 13 are en- 
,j closed by heat exchanging plates on both sides, while the 
;! passage 9 exchanges heat through only the plate 2. 

The conventional heat exchanger illustrated in Fig. 2 
.• corresponds to that in Fi g. l with tne exceptio „ ^ . fc ^ ^ 
; vided with an additional plate 8, whereby an additional heat ex- 
change passage 15 is formed for fluid B. i„ tu, case , all fche 
: Passages 10, 12, 14 for fluid A are enclosed by heat exchanging 
I Plates on both sides. j» spite of this, the change of tempera- 
ture in these passages will not be equal, since the temperature 
in the one-sidedly heat exchanging outer passages 9 and 15 
differs from that in passages 11 and 13 for the same fluid, the 
temperature in the adjacent passages 10 and 14 will also be in- 
fluenced and will consequently differ from that prevailing in 
passage 12. 
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i Fig- 3 iUu.tr.t- a heat accocding M 

inve ntio „ which colnprises eighfc plates ^ ^ 

, seven passages 21-27. The outer pa3sages ^ ^ ^ ^ ^ 

than the intermediate ones in order to indicafce ^ ^ 
, flow resistance is higher in the outer passages. whereby the flow 
| therein will te about half „ £ ^ ^ ^ 

; oue to the fact that the flow ra tes in the outer passages 21 and 
, 27 have thus been adapted to their heat exchanging areas, the 
,, change of temperature therein will be generally equal to that o£ 
• the intermediate passages 23 and 25 for the same fluid B. i„ the 
: . Passages 22, 24, 26 for the other fluid », the change of tempera- 
ture will also be mutually equal. A product treated i„ this he^t 
exchanger will thus be subjected to the same heat treatment in 
all the passages. 

It is indicated i„ Pig . 3 that the outer passages have I 
been made narrower in order to reduce the flow therethrough j 
Other preferred means for achieving this e£fect are iUustrafced ^ 
Figs. 4 and 5. 

The heat exchanger illustrated diagrammatically i„ 
Fi9- 4 is assembled from two different Kinds of plates 30 and 31 
respectively, which are provided with corrugations in a so-called 
herringbone pattern. One such . .rrugation is indicated di- I 
agrammatically at 30a and 31a. The corrugations 30a of the I 
Plates 30 form a wider angle with the longitudinal axes of the 
Plates than the corrugations 31a of the plates 31. It is pre . 
sumed that the plates are equally spaced. As is well known by 
those skilled in the art, the wider angle provides for a higher 
flow resistance than the smaller angle. The two outermost 
passages on both sides are enclosed by plates 30 having a wide 
angle of corrugation, while the rest of the passages are enclosed 
on the one hand by a plate 30 and on the other hand by a plate 31 
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. . small angle of corrugation> ^ 

!i T " ^ — — - - the others. ^ 

;: co nsequently ^ flow rates _ correspondingiy ^ 

I 5 ln thls way £ desired red — - - «~ rates in ^ oute ; 

? P-^es can be obtained, so fchat the chanse Qf fcemperature 
J. "J ^ e<JUal in a11 P a «a ges for the same fluid. 

I ' i ThS PlatS ^nation illustrate i„ Fig . s is „ 

f. n r* 1- * from piates 30 and 31 ° f the ■- - in «, 

I |i 4- in this case, however, only two P l ates 30 having . wide 

" 1 an9le ° f COrrU3ati0n « — - «- outers po Sitions . A11 

| - intermediate plates 31 have . seller ^ Qf 

two outermost pa.sa.es are thus enclose, on the one ^ by 
, a plate 30 havin, . fcide angle Qf ^ ^ ^ 

:; -nd b , a plate 31 ,av ing . ^ an?le Qf 

1- !, Passa g es therefore present a highe r flow resistance and . corres . 
:; Pondi„ g i y seller flMf rahe ^ the ^ 

e ea ch enclosed by twc r,i a t. c u 

°Y t*. plates havxng a smaU angle of corru- 

gation 



| 20 ^^-^^ -bo^ents should be considered 

, as espies onl y , and it should be reali, ed that other e^bcdi- 
-nts are possible within the scope of the following claims 
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THE EMBODIMENTS OP the INVENTION IN wu ICH M 
J: EXCLUSIVE PROPERTY OR PRIVILEGE IS rr.r 

VILEGE IS CLAIMED ARE DEFINED AS FOLLOWS 

, Parallel-oriented plates stacked together to d-f J 

3 ? cent plates a series of sealed ^ ^ 

4 ." fluids. w Q . said ^ PaSSa9SS <~ ^at-exc^^, 
,, -o-t o. sa ld passages being bounded c „ 

5 'i ^ plates which are heat ex h - 

« -sages be,ng bounded b 7 a h ^ " ^ ~ " 

' ! - - of said one ^ ^ ^ — °" « r 

• P "o- resistance than the o hi/ ^ 3 ^ 

i- other passaq^s for- fi,„ 

9 !i two fluids. thC Same one ° f "id 

jj 2. The heat exchanger of claim i ■ 

| other passages for the sme fluid. ' 



3. The heat exchanger of claim i 
« - a longitudinal axis and a herring! " ^ Pl3te 

^ning an angle with said ax s a d COrrU9ati °" ^ ^ 
i' legs of the c 30916 9r<5at * r th. 

i legs of the corrugations of the plates whi-h ^ , 
i! ' res wnicn bound said one 

>j. passage t!,an for the tegs of <-h„ 

th. , ~rrugation S of at least one of 

j: the plates bounding ea ch of said »ost passages. 
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4- The heat exchanger of claim 1. i„ „ hich e acl> 
Plate has a longitudinal axis and a herringbone corrugaticm hav- 
ing legs defining an angle with said axis, said angle for the 
corrugation legs ci the plates bounding said most passages being 
sharper than the angle for the corrugation legs of at l t ast one 
of the two plates bounding said one passage. 
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